1 2 ctg4 and ctg8 were merged by blocks from chr.1 and chr.3 at the end of the 2 2 4 contig, while ctg9 was merged by blocks from chr.3 and chr.5 at the end of the 2 2 5 contig (Fig. 3B ). Although the genome size of Pyricularia species is small, it is well-known for its 2 2 9 complicated genomic plasticity. Here we sequence the genome of P. penniseti 2 3 0 using the PacBio SMRT technology. Comparative genomic analysis revealed 2 3 1 several chromosome rearrangement events and difference in 2 3 2 pathogenicity-related gene repertoires between the P. penniseti strain P1609 2 3 3 and the P. oryzae strain 70-15. Long-read sequencing greatly improved genome assembly and thus provided 2 3 6 more valuable details on genome structures at a chromosome level. By 2 3 7 comparing the chromosome structure between P1609 and 70-15, we found 2 3 8 several chromosome splitting and rearrangement events. Chromosomal 2 3 9 rearrangements have been reported to be associated with virulence evolution 2 4 0 in several pathogens by losing the AVR gene(s) [26, 36, 37] . Our results 2 4 1 indicated frequent chromosome rearrangement and splitting in the blast fungi, 2 4 2 and the telomere regions are very unstable in its haploid genome during the 2 4 3 adaptation to different host species. Further study is required to investigate the 2 4 4 role of the chromosome recombination during the adaptation to JUJUNCAO. In this study, we found 2,210 unique genes that were absent in the 70-15 2 4 7 genome. The P1609 genome encodes more CAZymes than 70-15 genome. 2 4 8
For example, P1609 contains twice the number of genes encoding glycosyl 2 4 9 hydrolase family 28 (GH28) pectinases in 70-15. Generally, necrotrophic plant 2 5 0 pathogens possess more GH28 enzymes than biotrophic and non-pathogens 2 5 1 fungi [38] . These results suggested that P1609 might heavily rely on CAZymes 2 5 2 in the interaction with JUJUNCAO. To identify the positively selected genes, we detected with Ka>Ks from 2 5 4 5,991 orthologous pairs between P. oryzae and P1609 and identified 6 genes 2 5 5 with Ka>Ks in P1609. Functional annotation showed that most of these genes 2 5 6 involved in secondary metabolic pathways. For example, P1609_5032 2 5 7 encodes an isoamyl alcohol oxidase that turns isoamyl alcohol into 2 5 8 isovaleraldehyde [39] . In Saccharomyces cerevisiae, isoamyl alcohol could 2 5 9 induce filament formation [40] . P1609_5032 might play a role in fungal 2 6 0 development through controlling the level of isoamyl alcohol. P1609_791 2 6 1 encodes a folylpolyglutamate synthase involved in biosynthesis of folate, 2 6 2 required for protein synthesis of bacterial, mitochondrial, and chloroplast, 1 4 spore surface glycoprotein. Its homologs have been proved to be involved in 2 6 8 spore adhesion to hydrophobic surface in several Colletotrichum species 2 6 9 [44] [45] [46] rather than spore tip mucilage as in P. oryzae [47] . P1609_1006 2 7 0 encodes a BclB glycoprotein (collagen-like protein). Its homologs in Bacillus 2 7 1 anthracis were important components of the infection-associated structure 2 7 2 exosporium [48-50], although its role in filamentous pathogens remains 2 7 3 unknown. The positive selection on these genes suggested that they might 2 7 4 play roles in the interaction between P1609 and JUJUNCAO. There are two layers of plant immunity: the pathogen-associated molecular 2 7 7 patterns (PAMPs)-triggered immunity (PTI), and the effetor-triggered immunity 2 7 8 (ETI). It was previously proposed by Schulze-Lefert and Panstruga that ETI is 2 7 9 the major force driving the host specificity of pathogens [51] . Our previously 2 8 0 study focusing on AVR gene evolution of the Pyricularia species also revealed 2 8 1 that directional selection exerted by host plants is the direct force driving host 2 8 2 specificity in Pyricularia species [18] . Recent studies on the P. oryzae 2 8 3 populations revealed that divergent host immunity systems (both PTI and ETI) 2 8 4 in japonica (Oryza sativa subsp. xian) and indica (Oryza sativa subsp. geng), 2 8 5 determining the deposition of effector repertoires and specialization to the two 2 8 6 subspecies [15] [16] [17] . Our comparative genomic analysis showed that P1609 2 8 7 contains a large number of unique effector candidates by comparing with 2 8 8 70-15, but lost many putative effectors in the 70-15 genome, including all 2 8 9 1 5 known AVR effectors. One possible explanation is that the JUJUNCAO harbors 2 9 0 a high level of basal immunity, as well as an arsenal of resistance genes, which 2 9 1 driven P1609 to gain a lot of effectors to overcome the robust basal immunity 2 9 2 posed by JUJUNCAO, and at the meanwhile, abandoned the AVR genes that 2 9 3 could be recognized by the R genes from JUJUNCAO. Pyricularia species are pathogens of either food-or forage grasses. The model 2 9 6 fungus P. oryzae had been well studied. However, there are only a few 2 9 7 whole-genome sequences available of other species, such as those from 2 9 8
Pennisetum grasses. Here, we generated long-read PacBio reads and 2 9 9 produced a assemblage with long-continuity contig sequences. Phylogenomic 3 0 0 and comparative genomic analysis showed that P1609 is a Pyricularia species 3 0 1 genetically distant with P. oryzae, and the two genomes vary substantially in 3 0 2 their pathogenicity-related gene repertoires. In summary, the P1609 assembly 3 0 3 and genome annotation represents the few available Pyricularia genome 3 0 4 resources for studying the pathogenic mechanism of this fungus towards 3 0 5
Pennisetum grasses. The Pennisetum-infecting strain P1609 was isolated from the leaf spot lesion To prepare the genomic DNA for sequencing, the P1609 isolate was cultured in 3 1 6 the liquid complete medium (CM) in a 110-rpm shaker at 25 °C for 3 to 4 days. 3 1 7
The mycelia were then collected for the preparation of genomic DNA using a 3 1 8 CTAB method as previously described [18] . Sequencing libraries were 3 1 9 prepared using the SMRTbellTM Template Prep Kit 1.0 (PACBIO) and 3 2 0 sequenced using PacBio Sequel platform (NovoGene, China). Pyricularia genomes, and default settings were used for other parameters. De novo repeat sequence identification was analyzed by using RepeatModeler 3 3 7
(version 1.0.8) with default settings. Repeat sequences obtained from 3 3 8
RepeatModeler have been used to search for repeat sequences in the P1609 divergence time estimation, the phylogenetic analysis was conducted using 3 5 0 r8s (version 1.81), and the divergence time of Pyricularia and Neurospora (200 3 5 1 MYA) was used as a reference [29, 65] . Clustering result of 13 genomes was 3 5 2 also used for unique gene identification and comparative genomic analysis. We used MCScanX to identified syntenic blocks between P1609 and 70-15. To 3 5 4 detect the conserved synteny blocks, the reciprocal best-match paralogs of 3 5 at GenBank under the accession PELF00000000. The authors declare that they have no competing interests. This work was supported by grants from the Natural Science Foundations of 3 9 6
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